(U) Publication number: RU 2056201 CI 



(46) Date of publication: 19960320 

(21) Application number: 93034496 

(22) Date of filing: 19930701 

(51) IntCl: B21D39/10 E21B29/10 

C71) Applicant Tatarskl} gosiidarstvennyj imtchno-tesledovateTsklj 1 procktnyj tnstitut 
nefijanoj promyahlennootl 

(72) Inventor: Mdtng K.V., Mukhametahln AA, Abdrakhmanov G.S., Arzamastsev P.O., Meting 
K.V.. Mukhametahln A.A.. Abdrakhmanov Q.S.. Arzarnastsev F.G.. 

(73) ProprletDn TataraldJ gosudarstvennyj nauchnc^saledovatd aklj 1 procktnyj lnstttut 
neftjanoj ptofuyshlennooti 



(54) TUBE ROLLING OUT APPARATUS 
(57) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined fiat 
portions, supporting wtth use of axles rolling out members, mounted on supporting plates. The flat 
portions arc in the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbcre has grooves, opened at Its one side. The supporting plate are arranged 
in the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at tts end portion an additional groove. Each supporting plate is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraoed 
by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2 d, 7 dwg 
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(54) VCTPOftCTBO jyiH PA3BAJIBUOBKM TPVB 
(57) Abstract: 

HsoOpereaHe npe^Hasaaneao jyiH paasanfenpaoi nepezpuBaTeneft id npo^anfcmjx Tpy6, ycraaaHnHBaeubix 
d CKBajmaax. Ha oosobor o oB e pxao cTa Kopnyca Bb umyme mj hslxjiohhmc nnoccae yaacTKB. aa Koropux c 
rrm^TTT^ occh Ha ooopHbtx xuiacTHHax yeraaDBJieHw BajnjnyxHBxe ancMeaTbc (B3). TUuxxxk. ywmns. 
BunanBCHbt b BHne rmnHenprnttxax ockobok (U). Och U coBnanaioT c ochmh B3. Ha U BfaznonBeau 
OTKpbTTbie c qnaoro aoana mou (TT). Onopmje xxnacTBBbc pacnonoxeHbt b n a xeerao caoaHu c ocrmk B3. 
Ha OTKpbrroM Kaaqe aaayjoro n BfanronacH /jonarocHTenfeHbdl II. Kaxnaa onopeaa nnacTBBa caaoxeBa 
BbfcrynoM, p asMe n g HBU M d «ontinHHTcnbHOM II. Kopnyc c ooopHMWB nnacTBBaiiB oxBaTwoaer raasa. 
Taaan coBoxynBOCTb npaauaxoo o6ecneHHBacx doimukhhc BancacBOCTB ycrpoAcTBa. 1 s. n. $-m*. 7 an. 
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Description [Oincane M3o6pcTCHMj: 

Kao Cp CTcaHe othochtch e 6ypeinao b xanHranbHOMy pcwosTy cKuaMH a opcKBaaaaYeso, b «wcthocth. 
jyxfl pn^p^ TTVj y m - maTTWC ' yr-Hpftflrr« m npo^asplbHblx Tpy6 npa roc ycraaoBXC bc 



Haaoanee ojtedxhm k HDoepercmao no -rexmraexoa cympocTB hbh^ictch yerpoflcroo jihh pa^BaiTbitoBKB 
npo^BJibKux TpytS npn ncpcspbmra bmh 3oh ocjiqxhowA b CKBaacBHe. co^cpmarncc nojibrt 
qHfiMBnjwriBCgBB Kopnyc, na BapyacBoA noacpxHocrv xoroporo BbmonHCHbi HamioHHtic oTHocarrcntHo 
npQ^ojibBoft oca xopnyca nnocsae ytacrea, a ycTaHoancuHbie Ha nocnqjHHx c nouonyjo oceft Ha onopHwx 
nnacTfiBax aanvtyxnaae aneMesTbi. 

HcnocraTsoM yroro ycTpoftCTBa hbtihctch BeHaflexHocTb cro paooTbt hmb BXWxrrawraoH (hb3Koh) 
ppomBOCTH Kopcryca, utmHuanbaaH xannpsBa CTcaxa xoroporo b peayjtbTaTC BfainanacHna HaxnoHHbix x cro 
npo^oJibBOft oca iuiochhx y^acrxoB Be y^oancxBopHcr yenosax) npcwaocTH npn xpyneaBB. 

Ijenb H3o6peTeHXER BOBbmKHBC b?j\»"»'» , "» ycTpaacTea 3ac*icT yBejnrocHHH nporoocTH cro Kopnyca. 

3tq flocTHrtrrcH tcm. to> b onacbtBaeMOM ycTpoBCTBe jura paaaanfanoBXH TpyfS, conepxeatqea nojibift 
ipjnBBgjara p CBBB xopnyc. Ha Bapyacaon noscpxHocTB KOToporo BwaonBcsbi HawioBHwc othochtcjimio 
npo^cjibaoa oca xopnyca nnocxxe yaacTxa, a ycTaBOBnesabce sa mcjiennsx c nouoonjo oceft ha onopnux 
nnacTBBax Bam^ynipr anewcHTu. oomacHo asooperaano Haxnoaabie nnocxHe yvracm sa aapyaoaoa 
p o p pxBoc i a xopnyca H Mnon acB bi b none n fum^ mMUftAMje d^xobox. oca Eoropwx coenanaxrr c ochmb 
BanfaoyxxoHX aneMeaToa, a xa nexosxax sunojiBcabc oTxpuTbte c offHoro xosna a sacnjeRTpaqBO CMtnasaue 
K amy row, npx 9T0M onopBbce XDiacraabt pacnanoxu&bi b na3ax k axecTKo cBroamj c ooaai 
BarndxyxNCHX 3jicmehtob- 

HpyraM otjopzhcu onacbiBacMoro ycTpoHCToa hbtihctch to, hto bb orxpbiTOM kobhc xasnoro naaa 
Bfamo na c B ^DnnBBTcjibBbia naa, a Kaa^an onopnaH nnacTKBa CHa6ateaa BbCcrynoM. pacnonomaimjw b 
RononHBTCJTbHOM na3y, npn 9TOM ycTpoftcTBo cHafiatcBo raflxofl, oxBaTbraaxxnefl Kopnyc c onopHUMH 



Vg aaaHHbi e ot jpjwbh o6ccncraBaioT B03MOXHocrb yBenaHCHHH TtxnmjmM ctchxh Kopnyca 
onacBoii nancpeHHOM ochcbbb cro. 6jiaron.apH naiy noBfannacrcH npoHBoexb Kopnyca a, cHCAOBaTCJihBo, 
aanextBOCTb paooTbi ycrpoBCTea 6cs h3MCH£hhh ero HOMHHanbKoro aapyxcBoro nHawcrpa nna A aHHoro 
TMiiopaaMCpa, 

Ha $nr. 1 noKasaao ycTpoacTBo. ycTaHOBnesHoc b npo^anbBoa p a^Ba nf jyn hi nafa^n w Tpy6e, oochkb Ban; aa 
^jht. 2 cc*khhc A-A Ha far. 1; aa far. S iparuesT aopnyca ycrpoacTaa c ao m ripy gTHnHMim ancwcHTOMH 
nnn ycraBccaa eanuD^Kxaax aneueHTOB; aa <>bt. 4 boa bo crpcnxc B sa $wr. 3; aa ^ar. 5 cevtsue B-B aa 
^ar. 1: aafar. 6 ccssae r-T aa (ar. 1. na +wr. 7 cothhc JHJ sa far. 3. 

ycTpoacTBo jdih pasBanfaopBKH Tpy6 (^ht. 1) concpaarr BBTDaBnjpaHccsaft nonufl aopnyc 1 c ucHTpanbewki 
Kasanou 2 a pc3b6aMB 3 a 4 ana coc/bbicbhh cootbctct b cbho c kojiohbob: 6ypanbBt>ix Tpy6 5 n 
OLBBJBSBBhOi ooopynosaBHeu 6. Ha aapyxHoft noBcpxBocra aopnyca 1 dor yrnoM k ero npo^ojibHOfi oca 
BbomnBCHbi nnocaac y^acTKH 7 b bhbc Djpgan nawccKBX uckobok 8, Ha Koropbcc BbBKinBCBbi oTKpbrrwc c 
amHoro Konna na3bc 9. aac g je a Tp aaHO cmcb^chhuc oTHocaTenbHO bckobok b cropoHy orapbiToro icomja 3thx 
nasoB, c yr/iy6jicHHHMH 10 b ax npon BBOBOJioambix ontpurbotf KOHoaM creaxax. B nasax 9 paauexneHbi 
onopabie BnacraHbi 11 c Kosupucaua 12 no ax nepa^epaa (^ar. 1), axoAannfua b yrnyfincHHH 10 naoos 9 
(^ar. 3 a 4). 



Ha noBcpxBOCTB onopobtx nnacTBH 11 ($ar. 1). xoBTaxTapyxanea c xopsycoai, H3roToajicHbi BMcrynw 13. 

b AonojiBBTCJibabze naobi 14 (*ar. 3 a 4). BMnwiaeBHWC aa otkp«twx yuacraax naaoa 9. Ha 
I noaepxHOCTB xopnyca Bunonaeaa pesbtfa IS. na xoropyB HaBHHuesa raaxa 16. oxBaTWBaxnqan 
macTBHfai 11 a oocczic^HBaKnnaH cobuoctbo c ax xosbipfaKaini 12. BbicrynaMB 13. ymyojicaaHMB 10 
b xopnyce a AononHHTenhBbiMB nasaMa 14 fonccanKP n/iacran 11 or npoBopora a BMnan eaaa B3 na3oo 9. 

Ha BgqnHHX or xopnyca noBCpXHocTHX onopnbix nnacrHB 11 kcctko h c 9xcn£u J xpuuufcQ£ ocexxicBBeu x ax 
Bepxaea nepa^epaa (r^aaanc) oaxpexmeHbi oca 17 (^ar. 1 a 2). aa xoropbix c nouonnjo ^axcapyx>niero 
xonbna 18 ycTaaoBncHfai Banbayxxnac ancMeaTbi 19. npa stom oca 17 Banbnyxxnax aneweaTOB MXpenneHbi 
aa onopHboc nnacrxHax U Tax. vrro ax rcQMc ipaHcum c oca cbmiictpbb coBnanaxrr c r«nnrrpa«iccaaMB 
ochmb caMMCTpxa iDDiHBnpBwecxHX nexoBox 8 (cm. occsyio juihxxj 0-0 aa ^ar. 3-4). 

3K^cKTpaqHoe cMenieHxe naooe 9 oTHOcarenbHO nnomana nexoBox 8, a Taxxe Bemnnmy uaxcBManbHo 
B03Moxaoro yrjryoVicHKH nexoBox b cTCHxy xopnyca onpcneJiHxrr pacHerafaKM nyrew ahh xcBxperHoro 
TanopaaMcpa ycrpoacTBa c yHCTOM o6ccncHCBHH H»6xonHMoro 3anaca npoHBOCTH xopnyca npa paoorc 
ycrpoAcTBa a yenoHBHX xpy^ieHHH. A MaxcaManbao BOSMoxnoe CMenxeaae onopabix nnacTaH 11 
oTHOCBTCJibKO occfl 17 BaHbuyx>niax 3jicmchtob 19 ooyenoBneHo pacnonomeHHCM naoos 9 non, hbx a tcm. «rro 
rcoMeTpHHccxae oca chmmctphm oaxpenneHHbcx Ha hhx occfl 17 aanbiiyxtniBX aneMcsrroB 19 npjiacHbi 
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coenaflaTb c pco mc i pwqo a OD fli ochmh chuuctphb qexobox. 

Pafiora ycrpoflcTBa noncsnercn Ha npHuepe paoeanbnpBKH npo$nnfcHbix Tpy6 npn KoajmnHH hub 30hm 
HapymcHHH rtpMcnrmocni o6ca«Hofl kojiohhu 20 ($ht. t, 5, 6) cKflaaaww. 

npo^anbHUc xpy6bi 21 oiycsflJOT HHyrpfe otfcanHofl kcjiohhm 20, o HHTepsan boojihhhh n paamqwnorr no 
npamxrm ax ctchok k ctchkc o6caffHoft kojiohhm 20 ($m\ 5) coa«ami£U HHyrpeHHero rHnpaHnsrootoro 
H^aoncBBR. 

Sara* c nouomuo pc3b6bi 3 ycrpoHCTBO npHoognmnjox k kojiohhc Tpy6 5 h cnyouuor b cxBasHHy. no 
HOCTHJKHhh ycrpodcTDow BepxHcro KOHna npa)HJtt«wx T^yfJ 21 KOJioHHy 6ypH7n»HWX Tpy6 BangHaioT 
Bpamarb npa offKospcMEHBOU oo^aHHH occsofl narpy3KK m npoMMBKH hojiocth rpyfJ «a epc3 i ggTpanbHbiH 
naean 2 KOpnyca 1 xbkkoctuo. B pc3y7n>TaTC yroro HqKJHLarwc flaBncHHCM y^acnca 22 ($nr. 5) 
np o^an mbg Tpy6 21 BfampaanHurcH «o nnoraono h repMcrawHoro npflxania ocoi HapysHoa noBcpXHOcni 

npO^KTILOLUC Tpyti K BHyTDCHHCa HO BCpXHOCTH OOCOHHUX TpyfS 20 ($ar. 6). 

Flo oxoOTaHHH pa3aaniap pebiBaHHH KoreoHHy 6ypHJEbHwx Tpy6 5 c ycTpoftcrooM noHHHManyr ho cxBunHU. 
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Claims (Oopwyna rarfpereHHH): 

1. YCTPOflCTBO jyiH PA3BAJ1bU0BKM TPYE. comqiaiampc nonbdk ujsnBBjjpBHCc&BPi xopnyc. Ha napyxHofl 
nosepOTocTB xoroporo budcuihehu HaxjxoHHbce otbochtoiuio npoffpnhBtdk och xopnyca nnoaott yuacrra, b 
yeraBOBne&Hbte aa noc/ic^Hnx c noMongJO ocefl Ha onopeboc nnacTHHax Bantny»mpe anmesTW, 
OTJDmarnncocH tcm, vro BaxJlOHHbce nnocKB e y^acmai Ha BapysBoB noBcpxHocrH xopnyca BunnacBU b 
hhrc ngAHnn p a re c cKHX hexobox. oca xoropboc coBnanaxrr c ochmh BanuQrxxnHX sjicmcbtob, a Ha qcsoEaax 
BMHonHeabi OTxpkiTbie c qgHoro xoHqa n 3KcqeHTpHqHO cwemeHHbie k Hcwy na3bi, npH »tom onopHbie 
nnacTHHbi pacnonoxeHhi b na3ax h xcctko crwnaHM c ochmh Banuxyiocuax aneueHTOB. 

2. YcrpoftcTBO no n.1. orrnvuuo&qpecH tcm. vro Ba omtpuroM Koane xaasjjoro na3a bubojihch 
nononHBTcmiHbCH nas. a KasRaH onopHan nnacTHna csatiscsa awcTynoM, pasMcny HHMv i b 
^ononHHTcmiHOM naay, npH 9tom ycrpoAcTBO CHaoxeao raflxofi, oxBaTbtBaion^ea xopnyc c onopHbOiH 

□TiaCTBHailH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



RU 2056201 CI 

Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section in Fig. 1, and Fig. 
7 is the section R-JX in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 1 1 ; acting together with the projections 1 2, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. J 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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